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(54) Apparatus and method for detecting wheel-flats, axle bearings eccentricity and rail-track 
defects in a railway system 



(57) . The apparatus measures the output signals of 
conventional toothed-wheel type rotational rate sen- 
sors, and it processes them in order to extract measure- 
ments of a "jitter parameter". In typical applications, a 
minimal amount of jitter noise is always present. How- 
ever, jitter levels differing significantly from said back- 
ground noise are indication of wheel-flats or rail-track 
defects, the former being correlated to the periodicity of 



a complete wheel revolution, and the latter to the vehi- 
cle's speed and inter-axle distances through the time 
delay measured between detections on separated ax- 
les. Furthermore, comparisons of "jitter parameter" 
measurements, recorded at different times, allow the 
monitoring of the evolution in time of bearings eccentric- 
ity and defects, a very useful preventive diagnostics fea- 
ture. The apparatus can also be used in automotive and 
industrial machinery applications. 
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Description 

[0001 J The present invention describes a method and 
an apparatus to detect wheel flats in railway vehicles, 
allowing at the same time the monitoring of the evolution 
of axle bearings eccentricity and defects, as well as the 
detection of "sharp" rail track defects (excessive gaps 
and the like). 

[0002] Several devices are commercially available 
which already feature similar functions, although ob- 
tained by other means. Most notably, many devices be- 
longing to the previous art rely on the use of vibration 
sensors, such as accelerometers. The output signals 
from such accelerometers are then processed and cor- 
related to the wheel-set's rotation rate, with the aim to 
detect characteristic "signatures" on the signals, and 
which appears only at the occurrence of said defects. 
An important example of such previous art is detailed in 
General Electric Company's US patent n. 5,433,111 . 
[0003] However, this type of devices are usually of 
very expensive implementation, requiring that an addi- 
tional apparatus, and sensors, are purchased and in- 
stalled on the vehicle. 

[0004] The present invention, instead, obtains similar 
diagnostics capabilities by introducing a novel way to 
process and filter the speed signals already available to 
the Wheel Slide Protection (WSP) Electronics (a sort of 
ABS for railway vehicles). No accelerometers or addi- 
tional devices are required, other than the already 
present speed sensors and WSP Electronics, which 
shall now be designed to implement the method de- 
scribed herein. 

[0005] WSP electronics apparatuses are widely used 
on railway type brake equipments to prevent wheel lock 
conditions, which could be very damaging for the wheel- 
set. Their use is controlled and prescribed by interna- 
tional standards (UIC, international Union of Railways). 
[0006] It shall be remarked that the assignee of this 
invention, C-Sigmasrl, is a manufacturer of railway type 
WSP Electronics apparatuses, and plans to embed this 
novel feature in all its future models. 
[0007] Although this invention is ideally suited for im- 
plementation in WSP electronics apparatuses, it can ob- 
viously be embodied also in other types of apparatuses, 
and in particular in self-contained devices. For example, 
the person skilled in the art can easily imagine ways to 
implement this method directly into a "smart" speed sen- 
sor. 

[0008] The inventive step of this invention consists in 
combining conventional toothed-wheel sensors with the 
capability to measure and record the jitter modulation 
on their output signals. 

[0009] Processing, and display by suitable means, of 
the recorded jitter measurements, allows then the de- 
tection of the defects described above. Figure 1 A illus- 
trates the basic principle of the invention. Speed sen- 
sors conventionally used in railway applications make 
use of magnetic or inductive sensing elements to detect 



the passage of the teeth of a ferro-magnetic toothed- 
wheei, which is mounted on the axle of the wheel-set. 
Some type of sensors generate sinusoidal output sig- 
nals, some other include also amplification and zero- 

5 crossing detection circuitry (squarer circuit), as to direct- 
ly generate a square wave output signal. When using a 
sinusoidal output type of sensor, the WSP Electronics 
usually includes a squarer circuit, or any other of the 
techniques well known to the skilled in the art, so as to 

10 allow the measurement of the frequency of the sensor's 
output signal. From the frequency value, it is then pos- 
sible to compute the vehicle's speed, and monitor the 
rotation rate of each axle (typically, one WSP electronics 
controls 4 axles). 

*s [0010] Said n the number of teeth, dthe wheel's di- 
ameter, and f the frequency of the speed sensor's output 
signal, then the vehicle's speed, V, is related to /by the 
following equation: 



20 



V=fnd/ n 



(V 



[0011] Figure 1 A depicts also the effect resulting from 
the onset of the following vibration or disturbance 
25 modes: 

• Radial Mode M1 , which results in small variations 
of the gap between the sensor's reading head and 
the toothed-wheel. 

30 • Peripheral Mode M2, which results in small varia- 
tions of the relative speed between the sensor's 
reading head and the toothed-wheel. 

• Orthogonal Mode, along the direction orthogonal to 
M1 and M2, but less important because variations 

35 along this direction do not significantly modify the 
jitter modulation (the corresponding tooth dimen- 
sion is larger that the sensor's reading head). 

[0012] These vibration modes are, in turn, triggered 
40 by shocks and-or vibrations due to defects of the wheel 
(wheel-flats), and-or bearings, and-or rail track. Their 
net effect on the output signal is the presence of jitter, 
indicated with the greek latter tau, i , in fig. 1 A.. Jitter is 
defined as a modulation of the pulse-width of the output 
45 signal. So that, by watching for example said output sig- 
nal on an oscilloscope, and setting the trigger point on 
the rising edge, we would notice continuous small vari- 
ations of the instant at which the falling edge occurs. 
[0013] If we define the duty cycle as, T= Ton + Toff : 

50 



a%= 100* Ton / T 



(2) 



and which, for an ideal square wave, is nominally 50%. 
55 The presence of vibration or disturbance modes M1 
and-or M2 will result in a small modulation of a%. 
[0014] A minimal amount of jitter is unavoidable, and 
it will always be present due to manufacturing toleranc- 
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es, and various other sources of background noise. In 
a typical application said minimal modulation is usually 
contained within ±1 %, around a nominal value of a % = 
50%. 

[0015] Apparatuses of the previous art disregard this 
modulation as merely one more source of noise, being 
only interested in the measurement of the frequency of 
the speed sensor's output signal. 
[0016] On the contrary, this invention does not disre- 
gard this source of noise, but it includes specific means 
to accurately measure its value and periodicity of occur- 
rence, with the declared aim to obtain precious diagnos- 
tics information about defects of the wheels, bearings, 
rail track. 

[0017] Figure 1 B clearly illustrates the detection of a 
wheel-flat condition. The data shown correspond to re- 
cordings made on a tram vehicle, and which had a flat 
on the wheel-set whose speed sensor output signal was 
being monitored. Figure 1B is actually the super-posi- 
tion of 10 graphs, each graph showing the measured 
value of a % (vertical axis) for each one of the consec- 
utive pulses counted (horizontal axis). As one pulse cor- 
responds to one tooth, and the number of teeth was in 
this case n = 134, the horizontal axis spans from I to 1 34 
counts. So, the first complete wheel revolution corre- 
sponds to graph 1 , after teeth 134 has passed by the 
sensor's head, the a % value of the next pulse is as- 
signed to graph 2, and starting again at position 1 to end 
at position 134, ... and so on ... till the completion of 
graph 1 0. Figure 1 B contains hence the measurements 
of a % for a total of 1340 consecutive pulses (i.e.: 10 
consecutive wheel's revolutions). In this way it becomes 
very easy to visually compare variations in a %, and 
when they occur with respect to the periodicity of a com- 
plete wheel revolution (134 teeth). This particular se- 
quence of wheel revolutions was recorded while the ve- 
hicle was accelerating from about 2 Km/h to about 10 
Km/h. It can be observed how the variations of a% are 
mostly contained within ± 1 %, however all the 1 0 graphs 
show a large spike; up to ± 4%, at the same position on 
the wheel (on the graphs, between tooth 78 and 79). 
This spike is the characteristic "signature" of aflat wheel 
condition. In principle the recording of just one complete 
wheel revolution shall suffice to identify said character- 
istic "signature", however, to rule out possible spurious 
noise it is better to verify whether it also occurs with the 
same periodicity as that of a complete wheel revolution. 
So, it is advisable to record the measurements for at 
least 2 consecutive wheel revolutions (i.e.: for the case 
of a toothed-wheel with n= 134, a minimum of 268 con- 
secutive measurements). 

[0018] A defect on the rail track consisting in an ex- 
cessive gap between two adjacent segments of track, 
would also generate a similar spike. In such case, the 
spike will be a one-off occurrence (hence, with no cor- 
relation to the periodicity of a wheel revolution), but ap- 
pearing on the output signals of all the 4 sensors mon- 
itored by one WSP Electronics. The time intervals be- 



tween the occurrence of said 4 spikes will depend on 
the vehicle speed, and on the distance between the 4 
axles. When such a defect is detected, its location on 
the rail track can be reconstructed if the corresponding 

5 odometer value is recorded. At the next vehicle halt date 
and time are recorded, as well as the distance to the 
detected defect. The vehicle's journal shall then allow 
to reconstruct the approximate location of the defect. Al- 
ternatively, a more accurate way would record the geo- 

10 graphical coordinates as generated by a GPS receiver 
module. 

[0019] Figure 1C also shows the superposition of 10 
graphs, corresponding to 1 0 consecutive wheel revolu- 
tions, but for a wheel-set with no damage. As no damage 

15 is present, no large spikes are observable. Even in this 
case it appears very clear that the small modulations (of 
a%) follow a pattern with the periodicity of a complete 
wheel revolution. This small modulations are due to 
manufacturing tolerances and mounting eccentricity. By 

20 comparing the recordings carried out at various times 
during the service life of the vehicle (let's say for exam- 
ple every 1 00000 Km), it is possible to monitor the evo- 
lution of axle bearings' defects or wear. This is a very 
useful feature for optimising preventive maintenance 

25 schedule. 

[0020] Referring to the possibility to automatically de- 
tect characteristic "signatures" (spikes, and the like), the 
person skilled in the art could imagine several possible 
algorithms for their automatic detection. A typical exam- 

30 pie would be based on the definition of thresholds for 
deviations from average values, their time durations, 
and their correlation to a wheel revolution. However, this 
invention is not concerned with the particular choice of 
detection algorithms, therefore in the following we will 

35 assume that such an algorithm can be implemented in 
the apparatus, although we will make no reference to 
particular choices. When needed, we will generically re- 
fer to said detection threshold values as to "character- 
istic signatures detection thresholds" A typical appara- 

40 tus embodying the invention would be composed of: 

1 . A conventional speed sensor with associated 
toothed-wheel. 

2. A Speed Signals Processing circuit, easily real- 
ms ised by means of squarer circuits (for the measure- 
ments shown in Figures 1 B and 1 C, were the speed 
sensors themselves that already generated square 
output signals) feeding the CAPTU RE input of a mi- 
cro-controller (nowadays, most industry standard 

so micro-controllers feature CAPTURE inputs). The 
CAPTURE input is used to measure the values of 
Ton and Toff, so as to allow the computation of a 
%. In the prototype of the new C-Sigma WSP Elec- 
tronics, Ton and Toff are measured with 1\ls reso- 

55 lution. 

3. A section of memory in which to store said meas- 
urements a%. In the prototype measured values 
are stored in RAM as the difference with respect to 
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a% =50%. This allows to shrink each measurement 
into a single 8 bits memory location. 
4. Means to display said measurements, such as a 
graphic display, as it is the case for the new WSP 
Electronics of C-Sigma. Said measurements could 
also be made available (in addition , or in alternative) 
to an interface to external devices. Indeed, the pro- 
totype also allows the choice (accessible from a 
menu on the front panel display of the new WSP 
Electronics of C-Sigma) to send said measure- 
ments to the front panel RS232 or CAN interfaces, 
for continuous monitoring, display, and-or record- 
ing, on external apparatuses (such as, for example, 
a portable PC). 

[0021] Those skilled in the art will appreciate that sev- 
eral other useful features could be added, but which are 
of obvious derivation. An example is the addition of a 
user's choice for the speed range at which to start the 
recording of the ct% measurements, or a choice for re- 
cording from the instant a button is pressed, and the like. 
Other examples include the addition of a modem to al- 
low remote monitoring of the a% measurements, or the 
reception of remote SMS requests to respond with reply 
SMSs containing said a% measurements, and the like. 
[0022] Indeed, also these solutions are possible with 
the assignee's existing WSP Electronics, which includes 
a plug-in board featuring a standard GSM-GPRS mo- 
dem, and in addition a GPS module, useful to rely infor- 
mation about the location of detected rail track defects.. 
[0023] Furthermore, several ways can be imagined to 
implement algorithms, directly in the software running 
on the micro-controller, which could automatically rec- 
ognize the characteristic "signatures" corresponding to 
the various defects, to then generate alarm flags and-or 
alarm signals of various type. 

[0024] It could also turned out useful to compare 
measurements of complete wheel revolutions, though 
this time NOT consecutive, for widely different speed 
values. This can be obtained by waiting, without record- 
ing, an integer number of complete wheel revolutions, 
before starting to record again when the next required 
speed value is reached. Alternatively, on the toothed- 
wheel, one or more teeth could be machined differently 
from all the others, and in a way to generate values of 
a% (for example 60%) easily recognizable from the 
mean value. Example: among a sequence of n-1 pulses 
with a %=50% suddenly appears a pulse with a %=60%, 
as in the sequence: 

50%, 50%, 50%, 50% 50%, 60%, 40%, 50%, 50%, 

50%, .... 

[0025] The position of the 60% value can then be use 
as a reference to allow a meaningful superposition also 
of graphs recorded at different dates (once every few 
months, once a year, etc.). 

[0026] Such a trick allows to detect also the sense of 
rotation. In fact, by monitoring the sequence: 
TonIT, TofffT, TonIT, TofffT, Ton/T, TofffT, 



[0027] With the rotation in one sense the Speed Sig- 
nals Processing will at some point measure Ton/ 
7=60%, immediately followed by TofffT=4(P/o. For the 
rotation in the other sense the Speed Signals Process- 
5 ing will before measure 7offlT=40%, and immediately 
after Ton/T=6(P/o. 

[0028] Although Figures 1 B and 1 C depicts the super- 
position of graphs representing a%, it shall be obvious 
to those skilled in the art that other equivalent represen- 
10 tations are of direct derivation, such as: TofffT, TofffTon, 
Ton/Toff, etc. 

[0029] Other effective representations consist in plot- 
ting directly the value of x, computed as the'difference 
Ton - <Ton> (where <Ton> indicates the mean value 

15 over n pulses), or Toff- <Toff>, or Ton - Ton(1) (where 
Ton(1) indicates a reference value measured only once 
per revolution, ortwice, etc.), Toff- Toff(1), and the like. 
[0030] Indeed the number of possible ways to repre- 
sents the effect of jitter is quite high, and the skilled in 

20 the art could find several reasons to prefer one way rath- 
er than another. To make the following description inde- 
pendent from the particular choice of jitter representa- 
tion, we will collectively referto any of the possible choic- 
es as to a generic "jitter parameter". 

25 [0031] Furthermore, each representation can be an- 
alysed with reference to different types of coordinates: 

• Spatial coordinates, when the chosen reference 
points are spatial positions, such as, for example, 

30 the teeth count used in fig. 1 B and 1 C. 

• Time coordinates, when reference is time, and char- 
acteristics spikes are correlated with the wheel's ro- 
tational rate. 

• Frequency coordinates, when a transform (e.g.: 
35 Fourier, Z, Laplace, etc.) is applied to the recorded 

values, as to allow an analysis in the frequency do- 
main, with correlations to the fundamental frequen- 
cy defined by the wheel's rotational rate. 

40 [0032] The inventive step of this invention shall be un- 
derstood as independent from the particular choices of 
"jitter parameter" representation and reference coordi- 
nates, rather it consists in the idea to implement means 
to enable monitoring, recording, and comparisons on 

45 said "jitter parameter", whatever the choice for its rep- 
resentation. 

[0033] Although the above description and examples 
refer to the application of the invention to the railway 
field, its application could be advantageous also in the 

50 automotive field, in particular for its capability to monitor 
defects and wear of bearings. More in general, this in- 
vention can be applied to all those applications (indus- 
trial machinery, etc.) where the combination toothed- 
wheel + sensor is used to monitor and/or measure rota- 

55 tional rates. 

[0034] It shall be appreciated that those skilled in the 
art, building on the features of the invention described 
above, now could easily imagine many changes, modi- 
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f ications, and-or substitutions. The following claims are 
intended to cover all such changes as fall within the spirit 
of the inventive step detailed in the above description. 



Claims 

1. Apparatus characterised in that it combines and 
processes, by means of a microprocessor or micro- 
controller, the output signals of wheel revolution 
sensors (such as conventional toothed-wheel sen- 
sors) with the measurement of a "jitter parameter" 
on said signals, to detect and monitor flats on rail- 
way wheels, defects and wear of bearings, defects 
on rail track. The detection of flats is achieved by 
verifying, visually or automatically, that spikes (i.e.: 
values clearly standing out of the average "jitter pa- 
rameter" value) on graphs such as those of fig. 1B 
appear at integer multiples of a complete wheel's 
revolution. Said verifications can be made at a pre- 
ferred range of the veh icle's speed and-or at several 
different speed values. The monitoring of the evo- 
lution of defects and wear in bearings is achieved 
by comparing, visually or automatically, graphs 
such those of fig. 1C, recorded at different times. 
Said comparisons can be made for a preferred 
range of the vehicle's speed and-or for several dif- 
ferent speed values. To ease the comparison of 
measurements recorded at different times, a refer- 
ence spike could be artificially introduced by ma- 
chining in suitable ways one or more teeth, as de- 
tailed in the description. The detection of rail-track 
defects is achieved by verifying, visually or auto- 
matically, that spikes on graphs such as those of fig. 
1 B appear sequentially on all monitored speed sig- 
nals, and with a time sequence defined by the ve- 
hicle's speed and by the distance between the axles 
on which the respective speed sensors are mount- 
ed. Although the listed capabilities refer to applica- 
tions in the railway industry, it shall be apparent to 
those skilled in the art that said capabilities are of 
relevance also to automotive applications, as well 
as to industrial machinery applications. 

2. An apparatus as claimed in Claim 1 , characterised 
in that a front panel display presents to the user 
one or more of the following choices: real time mon- 
itoring on a display of the "jitter parameter"; realtime 
monitoring and/or recording on an external device 
of the "jitter parameter"; selection of speed values 
at which to start the recording of the "jitter parame- 
ter", for a selectable number of complete wheel rev- 
olutions; selection of the number of complete wheel 
revolutions to record and/or analyse; selection of 
"characteristic signatures detection thresholds" for 
the automatic generation of alarms when character- 
istic signatures appear. The above choices could al- 
so be made selectable from external devices, con- 



nected to the apparatus via industry standard inter- 
faces (such as, for example: RS232, RS485, CAN 
bus, MVB bus, PROFI bus, etc.). 

5 3. An apparatus as claimed in Claim 1 and Claim 2, 
characterised in that a modem (very practical are 
GSM type, but also other types are possible) is add- 
ed to allow remote real time monitoring of said "jitter 
parameter", as well as logging on a Central Server. 
10 Periodic comparisons, carried out on the logged da- 
ta by a diagnostic module of the software running 
on said Central Server, will then allow the detection 
of defects and/or wear, as well as the monitoring of 
their evolution in time. Said modem remote connec- 
ts tion could also be used to allow remote selection of 
the choices listed in Claim 2. The use of GSM mo- 
dem would also allow the implementation of Central 
Server requests via SMS messages, to which the 
apparatus could reply also with SMS messages. 

20 

4. An apparatus as claimed in Claim 3, characterised 
in that a GPS receiver module is added, as to allow 
accurate reporting on the exact location of detected 
rail-track defects. 

25 

5. An apparatus as claimed in Claim 1 , characterised 
in that the described functionalities are implement- 
ed directly into the speed sensor. Such a "smart 
sensor" would also feature the possibility to monitor 

30 in real time "jitter parameter" values on external de- 
vices, such as PCs, PDAs, User Terminals, and the 
like. The selection of choices, such as those de- 
scribed in Claim 2, could, also in this case, be made 
selectable from external devices, connected to said 

35 "smart sensor" via industry standard interfaces 
(such as, for example: RS232, RS485, CAN bus, 
MVB bus, PROFI bus, etc.). 



40 
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Amended claims in accordance with Rule 86(2) EPC. 

1. A method to detect and monitor flats on railway 
wheels, defects and wear of bearings, defects on 
rail track, using only rotational rate sensors without 
requiring accelerometers or other additional devic- 
es; 

characterised in that 

said method is arranged for 

using conventional toothed wheel sensors to 
generate pulses whose frequency is propor- 
tional to the rotational speed; 
measuring not only the frequency of said puls- 
es, as it is done in devices belonging to the pre- 
vious art, but also the time duration of ON and 
OFF intervals for each single pulse, and with 
sufficient time resolution to detect jitter on said 
pulses; 
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processing said measurements in order to 
compute a "Jitter Parameter" representing the 
small variations in pulse width, as for example, 
among the other several possible equivalent 
mathematical techniques detailed in the de- 5 
scription, the Duty Cycle a % = 100 * Ton/ T } 
which represents a very simple and computa- 
tionally effective technique; 
recording said single pulse measurements and/ 
or computed "Jitter Parameter" for a number of io 
pulses corresponding to a complete wheel rev- 
olution, as a minimum, but also up to any mul- 
tiple of such number; 

processing such recorded data to detect unu- 
sual values of said "Jitter Parameters" by suit- is 
able methods, such as for example the graphs 
shown in figures 1 B and 1 C, correlating said da- 
ta to the periodicity of complete wheel revolu- 
tions; 

allowing the comparison of data recorded at dif- 20 
ferent times, such for example every year, eve- 
ry million Km, and the like, and in order to mon- 
itor the evolution of bearings wear; 

- allowing also the automatic detection of said 
defects, through the implementation of opti- 25 
mised automatic analysis algorithms, such as 

for example algorithms based on threshold de- 
tection of spikes of the type depicted in figures 
1B, or algorithms monitoring the evolution of 
the standard deviation of "Jitter Parameters" 30 
distribution, and the like. 

2. Apparatus implementing the method described 
in Claim 1, comprising: 

35 

one or more rotational rate sensors, such as a 
conventional toothed-wheel sensors, and a mi- 
croprocessor or microcontroller; 

characterised in that 40 

the rotational rate sensors are mounted and ar- 
ranged for generating an output signal proportional 
to the vehicle's speed, and said output signal is then 
properly conditioned, before being made available 
to the microprocessor, by means of any of the 45 
standard interfacing techniques known to the skilled 
in the art: squaring when needed, introducing gal- 
vanic isolation when needed, level adapting when 
needed, and the like; 

said microprocessor, or microcontroller, is arranged 50 
for 

- capturing said signal from said rotational rate 
sensors, so as to measure the time duration of 

the ON and OFF intervals of the pulses of said 55 
signal; 

computing, for each of said pulses, a represent- 
ative "Jitter Parameter, such as for example 



the duty cycle a%=100* Ton I T, 
detecting the presence of spikes similar to 
those depicted in figure 1 B, by comparing the 
last computed value of said "Jitter Parameter" 
with an average value computed on a subset of 
all previous value, such as for example the av- 
erage computed over a complete wheel revo- 
lution; 

correlating the appearance of said spikes on 
the signals from more than one sensors to the 
vehicle's velocity and the distance between the 
axle's monitored, in order to detect defects on 
the rail-track; 

storing said ON and OFF intervals measure- 
ments and/or "Jitter Parameter" values for each 
one of the pulses corresponding to a complete 
wheel revolution, or multiple thereof; 
providing means for downloading said record- 
ed data to an external processing and display- 
ing device, such as for example a portable per- 
sonal computer, and the like. 

3. A device as claimed in Claim 2, characterised 
in that 

the toothed wheel used by the rotational rate sensor 
is further arranged to ease the comparison of meas- 
urements recorded at different times, by means of 
a reference spike, artificially introduced by machin- 
ing in suitable ways one or more teeth, as detailed 
in the description. 

4. A device as claimed in Claim 2, characterised 
in that 

a user front panel with small keyboard and display 
is added to allow the user 

a real time monitoring, on said display, of said 
"jitter parameter"; 

the selection of speed values at which to start 
the recording of the "jitter parameter, for a se- 
lectable number of complete wheel revolutions; 
selection of the number of complete wheel rev- 
olutions to record and/or analyse; 
selection of "characteristic signatures detection 
thresholds" for the automatic generation of 
alarms when characteristic signatures appear. 

5. A device as claimed in Claim 2, characterised 
in that 

the real time monitoring, and selection options listed 
in Claim 4 are further accessible via an industry 
standard data interface, such as for example 
RS232, RS485, CAN bus, MVB bus, PROFI bus, 
and the like. 

6. A device as claimed in Claim 2, characterised 
in that 

a modem, such as for example the very practical 
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GSM type, is added, and it is arranged for 

allowing remote real time monitoring of said "jit- 
ter parameter"; 

allowing the logging on a Central Server of the 5 
sent data, as to allow periodic comparisons by 
means of a diagnostic module within the soft- 
ware running on said Central Server, and with 
the purpose to remotely detect defects and/or 
wear, as well as the monitoring of their evolu- 10 
tion in time; 

allowing the remote selection of the selection 
options listed in Claim 2, via any one of the sev- 
eral suitable techniques known to the skill in the 
art, such as for example: SMS messages, GSM 15 
data connection, GPRS internet connection, 
and the like. 



making use of the speed signals already avail- 
able to the ABS Brake Controller; 
exploiting the data processing and handling ca- 
pabilities of the ABS Brake Controller; 
monitoring the standard deviation of the "Jitter 
Parameters" distribution's, so as to monitor, 
and-or detect, wear and defects of axle's bear- 
ings; 

allowing the download of recorded data to ex- 
ternal devices, so that maintenance techni- 
cians can compare graphs of the type shown in 
figure 1-C, recorded at different times, in order 
to monitor the evolution of bearings eccentrici- 
ty. 



7. A device as claimed in Claim 2, characterised 
in that 

a GPS receiver module is added, to allow accurate 
reporting on the exact location of detected rail-track 
defects. 



8. A device as claimed in Claim 2, characterised 25 
in that 

said microprocessor or microcontroller is imple- 
mented directly into the toothed wheel sensor, as to 
obtain a so-called "smart sensor", and it is arranged 
for 30 



allowing the real time monitoring of "jitter pa- 
rameter" values on external devices, such as 
PCs, PDAs, User Terminals, and the like, and 
via an industry standard interface, such as, for 35 
example: RS232, RS485, CAN bus, MVB bus, 
PROFI bus, etc.; 

allowing the selection of choices, such as those 
described in Claim 4, from said external devic- 
es, and via said industry standard interfaces. 40 

9. Apparatus implementing the method described 
in Claim 1 , characterised in that 
said method is naturally embedded into a railway 
type of Wheel Slide Prevention Electronics, and it 45 
is further arranged for: 

making use of the speed signals already avail- 
able to the Wheel Slide Prevention Electronics; 
exploit the data processing and handling capa- 50 
bilities of the Wheel Slide Prevention Electron- 
ics. 



10. Apparatus implementing the method described 
in Claim 1, characterised in that 
said method is naturally embedded into an automo- 
tive type of ABS Brake Controller, and it is further 
arranged for: 
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